
Noxious and invasive weeds pose a new and serious threat to Utah’s forests.  Several species
including knapweeds, leafy spurge, dyers woad and thistles are spreading at an alarming rate,
reducing biological diversity, modifying wildlife habitats, altering fire and nutrient cycles,
degrading soil structure, and damaging critical watersheds.  Utah has 18 declared noxious weed
species and another 14 species classified as new and invading.  Between 2.5 and 3 million acres
are already infested, with an additional 350,000 new acres added annually. 

Forest health issues often extend across forest types, ownerships, and political boundaries. There
are more people living adjacent to or utilizing forests than ever before, and our dependence on
forests for precious resources creates a greater need for proactive management.  The appropriate
use of mechanical treatments, prescribed fire, and thinning is needed to reduce the risk of
catastrophic wildfire, insect outbreaks, diseases, and noxious and invasive weeds.  Emergency
action exemptions from federal guidelines, not to exceed 250 acres, would allow suppression of
insect and disease infestations and noxious weed invasions.  Ensuring that local forest
enterprises have a continuous supply of wood will enhance the effectiveness of a comprehensive
preventative strategy and stabilize or enhance rural economies.
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 What is “forest health”? 
 
There are many definitions of 
“forest health”; we use it in the 
following context: 
 
A healthy forest displays 
resilience to disturbance by 
maintaining a diverse set of 
structures, compositions, and 
functions across the landscape.  
 
Healthy forests best meet 
people’s needs for products, 
services, and amenities because 
they have the ecological 
capacity to recover from 
disturbance. 

Introduction
Utah’s forests are critical for clean water, recreation, grazing,
wildlife habitat, and forest products.  The health of these
forests is declining.  This report summarizes the health of
Utah’s forests and makes recommendations for their future.

Healthy forests best meet people’s needs for products,
services, and amenities because they have the ecological
capacity to recover from disturbance.

Several factors have contributed to the decline in forest health
including past logging practices, past grazing patterns, and
fire exclusion.  Drought currently is exacerbating these
human-caused problems.  The overstory canopy in many of
today’s forests is more dense and uniform in age, species
compositions are changing, and large amounts of woody
debris are accumulating.  Because of these changes, most of
Utah’s forested landscapes are now at moderate to high risk
from catastrophic wildfire, and approximately 2.2 million acres of Utah’s forests are rated
moderate to highly susceptible to bark beetle attack  (see Utah Forest Health Report; A Baseline
Assessment 1999-2001).  Some forests are disappearing completely and will not be replaced in
our lifetimes. 

Some factors that contribute to forest health decline, such as drought, are beyond our control; but
many factors we can influence if we choose to take action.  Trees can be harvested to reduce fire
hazard and reduce the risk for insect outbreaks, prescribed fire can reduce fuel loads, and forests
can be monitored for emerging health problems.  Timber harvest and fire also can be used to
regenerate disturbance-dependent species like aspen.

Hands-off management, or lack of management, is advocated by some as best simulating nature. 
It is true that natural processes often work best and can produce stable, sustainable ecosystems. 
However, many of our forests are so altered after more than a century of fire suppression and
other human effects, that letting nature take its course may not be possible.  Instead, we can
manage actively, in concert with nature, to make our forests more diverse, resilient, and
sustainable.  This is the essence of professional forestry.

Our goal is to improve the public’s knowledge and awareness of forest health issues and their
importance.  Our cooperative programs provide education and technical assistance to landowners
and forest managers.  Through improved communication about forest health issues, we seek to
facilitate forest health restoration activities in Utah.

http://www.ffsl.utah.gov/fhmreport.htm
http://www.ffsl.utah.gov/fhmreport.htm
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Figure 1  Major Utah Forest Types

Forest Types and Ownership
Forest type or forest cover consists of the dominant tree species comprising the forest canopy for
a given area. Forest types are influenced by climate, elevation, aspect, soil, and disturbance
history.  Utah has five main types that make up most of our forestland.

Spruce-fir forests occur at the highest elevations, between 10,000 and 11,500 feet.  The main
tree species include Engelmann spruce and subalpine fir.  These forests are important for snow
retention, and water quality and quantity.  In addition, spruce wood is quite valuable.

Mixed conifer forests occur at elevations from about 8,000 to 10,000 feet.  Douglas-fir, white fir,
and lodgepole pine are the main tree species in this type.  Spruce, subalpine fir, and ponderosa
pine may also be a component of mixed conifer forests.  Species diversity in this habitat type
contributes to wildlife habitat diversity.  Watershed values are important, as well as the presence
of some valuable timber species.
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Aspen is commonly found between 7,500 and 10,500 feet.  This forest type is very important for
landscape diversity, aesthetics, and wildlife habitat.  In addition, aspen forests yield more water
than conifer types in similar environments.  Aspen wood is low in value, but can be made into
pallets, paneling, and other products if available in quantity. 

Ponderosa pine forests occur mainly in southern Utah and the Uintas at 6,000 to 8,000 feet. 
Other tree species such as Douglas-fir, white fir, aspen, pinyon, and juniper associate with
ponderosa pine.  Aside from important habitat for wildlife, ponderosa pine stands have provided
excellent wood for the forest products industry.

Pinyon-juniper woodlands are widespread in Utah, usually from 5,000 to 7,000 feet in elevation. 
Colorado and singleleaf pinyon are often mixed with Rocky Mountain and Utah juniper. Many
shrubs, forbs and grasses occupy sites between pinyon-juniper forests.  These low elevation
forests provide hiding cover and winter habitat for wildlife.

Forest Ownership
Approximately 64% of Utah’s forested acreage is managed by the federal government. The
remaining forested portions are comprised of state, tribal trust, private, and other miscellaneous
public lands.  Managing forest resources throughout the state is complicated because of the
mixed patterns of ownership, various resource management objectives, and directives or
regulations associated with public land.

Agents of Change
Fire is one of the most striking agents of change in Utah.  Less dramatic, but with similar
ecological impacts, are insects, diseases, and noxious weeds.   Fire suppression has altered the
occurrence, severity, and intensity of fire, and has contributed to increased insect and disease
activity in certain forest types.  Noxious and invasive weeds are spreading at an alarming rate,
displacing native species, altering fire patterns, and disrupting ecosystem function.

Fire
Dense undergrowth and woody debris that accumulate in the absence of fire results in increased
fire intensities.  This can result in the loss of mature and more fire resistant trees that
mightotherwise survive a fire.
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Wildfire in Pinyon-Juniper Forest

Total Acres Burned in Utah
by Year on all land ownerships
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Figure 3.  Total acres burned in Utah on all
land ownerships from 1994-2002.

Utah Fire History by Decade
State & Private Acres Burned
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Figure 2.  Utah fire history by decade on state
and private lands.

Ponderosa pine forests present an excellent comparison of current conditions with those of the
mid-19th century.  Many of the larger ponderosa pine trees would likely have survived lower
intensity ground fires because of their thick bark and lack of lower branches.  Today, without
frequent fire or thinning, many of these forests are comprised of smaller diameter ponderosa pine
and shade tolerant fir and spruce trees on sites with increased tree densities.  When fire occurs on
these mixed species and overstocked sites, it is often severe; ladder fuels provide a path to the
tree crowns and crown fires result.  High tree densities often place trees under stress as trees
compete for available water and soil nutrients.  Trees under stress are more susceptible to insect
and disease attack.

Fire suppression and grazing practices in pinyon-juniper forests have produced sites with dense
overstories and sparse understories.  Slow
recovery by displaced native understory species
has provided an opportune environment for
invasion by non-native species like cheatgrass. 
The introduction of cheatgrass into pinyon-
juniper forests has resulted in more intense and
more frequent fires.  In the spring, cheatgrass
produces seed and then dries by early summer,
becoming very flammable.  Because of its
reproductive capabilities and ability to spread
quickly, shorter fire intervals are associated with
cheatgrass infested sites.  These fires may
decrease perennial shrubs and grasses while increasing annual plants, such as cheatgrass, that
degrade site productivity and lead to a loss of pinyon-juniper forest type in some areas
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Figure 4.  Utah Large Fires, 2002

Beetles
Bark beetles kill more large trees annually than are lost due to wildfire in Utah.  However, since
landscape-level bark beetle-caused tree mortality may take years to develop; the visual effect on
the landscape is more subtle in the short-term.  Fire, on the other hand, results in visual changes
that occur almost instantaneously.  In either case, the result could be a landscape composed of
thousands of dead trees.

Tree vigor is an important factor associated with tree susceptibility to attack by insects or
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Runoff in 2002 from the 2001 Mollie Fire –
Santaquin, Utah

forest health.  The ideal scenario would have been to implement silvicultural treatments prior to
an outbreak, removing a portion of the trees every 30 or so years to encourage an uneven-aged
stand structure.  Although such treated stands would still be susceptible to spruce beetle
disturbance, the impacts would be reduced since the insect prefers large diameter, older spruce. 
Instead, we now have a spruce-fir forest where 80% to 90% or more of the larger spruces were
killed by beetles in just a few years.  Some foresters are concerned that the level of spruce
mortality has resulted in a near total loss of a seed source needed to regenerate spruce in these
forests.

What are the impacts?
Loss of Forests
Agents of change can cause the permanent loss of forest cover in some locations.  For example,
several generations of the Lister family have sought refuge from the heat of summer by escaping
to their forested property on Cedar Mountain.  Not fancy, just an old trailer that sits on a low
ridge in a formerly beautiful quaking aspen stand.  Over the past decade, however, the Listers
have watched their beloved “quakies” die.  Now the trailer sticks out on the mountainside like a
sore-thumb, surrounded by dead trees with little to no regeneration.  They have lost their shade,
the aspen’s benefit to wildlife, and many of the reasons why they visited their mountain
property.

Water Quality and Soil Erosion
Utah is the second driest state in the nation, and
population growth is causing greater demands for
water.  A significant loss of forest cover could have
detrimental effects on people at the nearest water
tap.  Only about 10% of Utah’s land base is
covered with high elevation forests, but those
forests are critical watersheds, protecting the
quality and quantity of water, Utah’s most precious
resource. Watersheds need healthy vegetative
cover to protect them from accelerated erosion. 
More fuel may lead to a more intense fire, which
can cause greater damage to the soil.  Loss of soil
negatively affects vegetative cover and water quality.  

There is a high demand for housing development in forest watersheds.  As the development
occurs, areas are roofed and asphalted, and the water storage capacity of the soil is reduced. 
Likewise, the culinary water serving many areas is being used higher on the watershed, leaving
less to serve the populations below.
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Spruce Beetle Mortality, Brian Head, Utah

Wildland Urban Interface Concerns
Wildland-urban interface and developed
forest conditions exist where human
development meets or intermixes with
wildland.  In Utah, approximately 137,000
acres are considered to be in wildland-
urban and developed interface conditions,
and this acreage will continue to increase as
our population expands.  Parcel size also
will tend to get smaller, making it difficult
to ensure public safety and proper
stewardship of these lands.  As more people
spend time or live within or in close
proximity to the forest, there is greater need
to proactively manage these forests, yet
their management becomes more difficult. 

Economics
Fire suppression is expensive.  As development occurs in the interface, these costs will escalate. 
During the year 2002, nearly $15 million of state and county funds were spent in fire
suppression.  Federal agencies spent just over $67 million on fire suppression in Utah, which
does not include the costs of rehabilitating these watersheds.  The effects of fires, especially high
intensity fires, can last for years.  On the other hand, active management can include the harvest
of wood products, which generate jobs and tax revenue.  Not all areas can be harvested, but if
managed properly, forests can produce indefinitely.  Properly managed forests can encourage
wildlife, increase water yield, and enhance aesthetics, while they produce wood products and
improve local economies in perpetuity.

Recommendations for Action
Suppression
Suppression includes extinguishing wildfire or stopping an insect outbreak.  Wildland fire
suppression costs have increased tremendously due to the need to protect lives and property, and
because of fuel accumulation.  Fire suppression is still needed, however, because forests will
burn, and lives and property will be threatened. 

Although insect population suppression techniques have been used for decades, rarely are they
applied with the vigor of fire suppression, even though over the last twenty years insects in all
probability have killed more mature trees in Utah than fire.  Many techniques employed today to
suppress insect outbreaks are only stopgap measures used to buy time.  These temporary
treatments do not address the underlying issues of forest health, tree density, and the lack of
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Figure 6.  Investing in Management

species and age class diversity.  Regardless, suppression can only do so much.  The key to long-
term forest health is to couple suppression with prevention. 

Prevention
Stand structure is one of the leading issues placing much of Utah’s forests in the moderate to
high hazard category susceptible to large-scale bark beetle and wildfire disturbances.  A hands-
off approach or strictly suppression will not work well.  Active management, though, can prevent
many fires or reduce fire hazard and severity, and even insect outbreaks can be made less severe. 

Prevention strategies on selected landscapes remain an important component of addressing forest
health issues.  Though they can be expensive, Dr. Dennis Lynch from Colorado State University
recently found that forest thinning and fuel treatment can occasionally pay for itself, and it is less
expensive per acre than typical fire suppression costs.  Investing in fuel treatment can be a hard
sell, since fire suppression is
demanding more-and-more money
and prevention activities are not seen
as emergencies.  Over time, though,
fuel treatments can reduce wildfire
risk and suppression costs.

Nationally, 89 million acres are at
moderate to high risk of catastrophic
wildfire.  Since creation of the
National Fire Plan two years ago,
only 2 million acres have been
treated.  At this rate, wildfires will
win.  By investing up-front in forest
management, we have the potential to
reduce the escalating costs of fire
suppression on catastrophic wildfires,
as well as the impacts on precious
resources (Figure 6).

Insect outbreaks also may be reduced or prevented by thinning to increase age class and species
diversity.  Thinning also can help prepare the forest for prescribed burns.  Ideally, forest thinning
should be done over large areas across all ownership boundaries.  The challenge is to get
landowners to cooperate with adjacent landowners to develop effective treatment strategies that
minimize the effects of wildfire or insect outbreaks across large landscapes.

Recently landowner Britton Davis thinned a 250-acre mature spruce site located on the Wasatch
Plateau to reduce the effects of an oncoming spruce beetle outbreak.  Davis’ biggest frustration
was the inability of the adjacent national forest, to implement treatments on public land to
enhance the effectiveness of his thinning treatment.
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Preventive management also can ensure that local forest enterprises have a continuous supply of
wood for products and jobs.  Skyline Forest Products, in Escalante, Utah, has installed a
MicroMill designed to handle smaller diameter wood often associated with forest health
improvement projects.  The Satterwhite Sawmill in Gunnison, Utah, sits within a short radius of
thousands of standing dead spruce trees that are ideal for log homes.  Unfortunately, the
Satterwhite Mill is forced to purchase logs from Oregon and Canada to keep the mill in
operation.  Appeals and litigation have effectively stopped the harvest of dead spruce found on
the adjacent public land.  Even woodworking artists with the Southern Utah Forest Products
Association have not been able to meet their needs because of an unreliable source of wood from
Utah’s forests.  All of these businesses not only depend on Utah’s forests for wood, but their
willingness to buy wood can help make forest health projects economical and possible.

Research and Development
The USDA Forest Service, Forestry Sciences Lab in Logan is making a concerted effort to
address a variety of forest health issues.  They are studying interactions between wildfires and
bark beetle populations, how temperature, host phenology, and elevation affects gypsy moth
development and spread in Utah, and safer and more effective suppression tools like using insect
pheromones to manipulate populations to protect high-value sites.

Summary: Call for Action
Improving the health of Utah forests will undoubtedly take decades to address.  Prevention,
suppression, education, technical and financial assistance, research and development are all
components of a successful forest health strategy.

1. Land managers should have the opportunity to manage natural resources for sustainable
benefits that meet the needs of a variety of our state and nation’s citizens.  Increased
flexibility is needed to allow appropriate and timely action to deal with forest health
threats.

2. Beetles, noxious and invasive weeds, and wildfires do not recognize property boundaries. 
Management action or inaction influences these agents of change, which in turn affects
adjacent owners and resources.  Landowners should be encouraged and allowed to work
cooperatively to deal with threats to forest health. 

3. There exists a need to address the current National Environmental Policy Act (NEPA)
guidelines and internal review process implemented by the federal agencies which would
allow emergency action exemptions from NEPA, not to exceed 250 acres, to address both
insect and disease infestations and noxious weed invasions. Proper notice of action
should be given by those agencies to U.S. Fish and Wildlife, Utah Division of Wildlife
Resources, and local authorities.
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4. Land managers need the opportunity to make up-front investments for healthy
ecosystems, which will result in reduced expenditures for fire suppression.

5. Wildland-urban interface development affects fire suppression and prevention costs,
watershed values, and other resources.  Any new development on Utah’s watersheds or in
wildland urban interface areas should be in accordance with Firewise guidelines
(www.firewise.org).

6. In revising National Forest or BLM Plans, where applicable, management direction
should provide for the harvest or management of net annual growth.  This could
contribute to rural economies and reduce the accumulation of biomass.  Utah’s timber
industry can enhance the effectiveness and viability of any forest health strategy by
supplying the expertise and equipment to get the work done and a market for the wood
removed.  Without a continuous supply of wood, forest-based businesses are not viable. 
Efforts should be made to ensure a sustainable supply of wood to Utah’s forest industry
so we will have the means to carry out these plans.

7. Private landowners, county weed boards, and land management agencies need to take
aggressive action for prevention and suppression of noxious and invasive weeds through
proper management of vegetation for healthy ecosystems.

8. Areas affected by large-scale disturbance events such as fire, drought, or insects will
require re-vegetation,  reforestation, or watershed stabilization.   

9. Implementation of the 10-year Comprehensive Wildfire Strategy of the National Fire
Plan is needed (see www.fireplan.gov/10_yr_strat_pg_1.html), including the goals of
improving wildfire prevention and suppression, reducing hazardous fuels, restoring fire-
adapted ecosystems, and promoting community assistance.

http://www.fireplan.gov/10_yr_strat_pg_1.html
http://www.firewise.org

